Introduction
This chapter describes the Origins of New Zealand English corpus (ONZE) in the Linguistics Department of the University of Canterbury, Christchurch, New Zealand which contains recordings of people born in New Zealand from the 1850s to the 1980s. The significance of these dates can be seen when it is noted that the European settlement of New Zealand is dated from 1840 when a representative of the British Crown signed the Treaty of Waitangi with a number of Maori chiefs. This means that the corpus contains recordings which represent the entire history of New Zealand English from the beginning of European settlement up to the present day.
The ONZE corpus consists of three separate collections. The earliest recordings are in the Mobile Unit archive of speakers (MU) born between 1851-1910; these were acquired by the University of Canterbury from the Radio NZ Sound Archives in 1989. The second collection is the Intermediate Archive of speakers (IA) born between 1890-1930; these were acquired in the mid 1990s. The third collection is the Canterbury Corpus (CC) of speakers born 1930-1984; this collection began in 1994 and has been added to every year since. The ONZE project was set up initially to study the process of new dialect development in New Zealand using the MU archive; with the two additional archives it is now being used to produce both a diachronic and a synchronic study of New Zealand English.
Format and purpose of the archives
The three archives that make up the ONZE corpus are different in format and in original purpose. The Mobile Unit archive is an historical archive collected by members of the NZ National Broadcasting Service between 1946-8. The intention was to broadcast pioneer reminiscences and stories from parts of New Zealand outside the main city centres. In the Intermediate Archive most of the recordings were collected as part of oral history research projects, and as with the MU archive we had no input into the choice of speakers or the content of the recordings. Two groups of IA recordings were collected for broadcast. One of these was obtained from the Radio NZ Sound Archives, and consists of recordings made on the West Coast of the South Island; the second group consists of interviews of old people which were recorded to be broadcast on a Christchurch community radio station. An additional small group of IA recordings were of the descendants of those recorded in the MU archive. The third archive, the Canterbury Corpus, is a deliberately structured sociolinguistic judgment sample collected by third year students in the Linguistics Department of the University of Canterbury as part of their study of New Zealand English and the techniques of sociolinguistic field methods. Because the three archives were different in their original purpose, each raises different methodological issues. The issues associated with the MU archive centre round the reorganisation of the spoken material, the identification of speakers and accurate transcription of names and places in the recordings. For the IA, the issues include working with the different types of recordings that cover the period. Because most of the speakers in the CC are still alive, issues of confidentiality are important. Such confidentiality issues are much less salient for the MU or the parts of the IA where the material was originally recorded for broadcast and most speakers were careful about the stories they told. Availability of the archives to people outside the University of Canterbury is also an issue in that we do not hold copyright for all of the material in the archives.
We turn now to a brief description of each of the individual archives in the ONZE corpus.
The Mobile Unit
The original task of the Mobile Disc Recording Unit of the NZ National Broadcasting Service was to record 'audio snapshots' of life in small rural towns and centres as a response to criticisms that early NZ broadcasting came mainly from Wellington. This meant that the plan was to collect recordings only in rural parts of New Zealand and not in any of the main cities. The MU archive comprises everything recorded on the three separate tours, and this also includes musical items and Maori ritual songs and prayers as well as interviews with old people. Only the latter have been the subject of ONZE research.
The first tour of the Mobile Unit in 1946 covered Wanganui, New Plymouth and rural districts of Taranaki (in the North Island). On this tour, the main intention was to collect music and only 19 interviews were conducted with elderly people. However when these interviews of old New Zealanders were broadcast they were extremely popular with radio listeners, so in 1947, on the second tour, 55 interviews were recorded. This tour, also in the North Island, covered rural communities in the Waikato and the Thames valley. The third tour in 1948 was of rural towns in Otago in the South Island where 127 interviews were recorded. The Mobile Disc Recording Unit was disbanded at the end of 1948 because of changes in recording technology, and the development of regional radio stations. Unfortunately for our purposes this means that many parts of New Zealand were not covered.
The Mobile Unit was a large van which carried two heavy disc recorders. These were operated in the van by a producer and a technical assistant but the microphones were connected to long cables so that the interviews could be carried out in people's homes, farms, schools and in local town halls. The recordings were captured on 16-inch discs made of an acetate coating on an aluminium base, with most of the discs recording 10-11 minutes per side. Because acetate was a soft material playing back was not encouraged, so most of those people recorded did not hear themselves unless their recording was later broadcast.
In general the quality of the MU interviews is good although in some there are extraneous noises such as ticking clocks, meowing cats or rattling tea cups. In some cases, people were interviewed alone, but in other cases group discussions were recorded, some with as many as eight speakers, making it difficult for researchers to identify all the participants. Some speakers spoke for extended periods of time and others only briefly. The interviews vary in their degree of formality, with some speakers reading from notes, others telling popular stories and still others engaged in casual conversations. Some of those interviewed sound quite nervous at first but then relax. Some seem completely oblivious of the fact they are being recorded while others do not relax at all.
About 300 MU speakers were recorded singly and in groups. For ONZE research purposes 108 New Zealand born speakers have been analysed and seven overseas born speakers. The reasons for the selection of the speakers changed over the years as the ONZE project progressed. At first those speakers born earliest were selected for auditory perceptual analysis. Later speakers were selected the basis of the length and quality of their recordings. Because of the imbalance between the numbers of men and women in the archive as many women as possible were selected for analysis. An attempt was made to have a reasonable coverage of age and types of settlement. For the purposes of quantitative analysis an attempt was made to make a stratified sample with male and female speakers born throughout the period of the archive and from different regions. However with a historical archive such as this it is impossible to have a neatly balanced sample and we could only use the data available.
The Intermediate Archive
There are approximately 140 speakers in the Intermediate Archive born between 1890 and 1930. They come from four different sources and many come from geographical areas not covered by the Mobile Unit.
1. Two researchers, Nicola Woods and Sandra Quick, recorded some of the descendants of the original speakers in the Mobile Unit archive. These recordings provide continuity with the MU archive and were collected in the 1990s. The interviewees were often able to add additional information about their ancestors recorded by the MU. These interviews were designed to parallel the interview style of the original MU recordings. Unlike some of those interviewed in the MU archive, none of these speakers reads from prepared notes.
2. Rosemary Goodyear, a history student at the University of Otago, collected oral history accounts of early memories of old New Zealanders in Dunedin and Christchurch for her M.A., and later for her PhD thesis. She was especially interested in accounts of childhood, both schooling and childhood games. These recordings were collected in the 1990s. Many of these interviews follow a schedule, with the speakers answering a set of questions from the interviewer. The interviews often lasted 3-4 hours. The ONZE corpus contains the entire interviews but only an hour from each has been selected for analysis.
3. Lesley Evans, a volunteer radio programme maker, collected interviews of 'interesting people' aged 60-100 living in Christchurch. Over 100 interviews were recorded in the speakers' own homes, and lasted from half and hour to over two hours. These were later edited down to 20 minute broadcasts called 'Life Stories' for Plains FM, a community radio station. The interviewees were selected by the friend-of-a-friend method of contact (Milroy, 1987) , although people listening to the broadcasts also rang the radio station to suggest more people to be recorded. Lesley Evans asked questions according to a schedule though this was not strictly adhered to. The speakers were asked about 'life themes' -places they had lived, early jobs, romance and married life, turning points in their lives and how things used to be. A number of the interviewees had come from rural backgrounds, though they had later retired to Christchurch, and they talked about farming matters. These interviews were recorded between 1990 -1993 and acquired by the University of Canterbury in 2000.
4. The NZ Broadcasting Service collected recordings of 13 speakers from the West Coast of the South Island (born 1880-1910) between 1960 and 1985 . These recordings were broadcast on National Radio programmes and were obtained from the Radio New Zealand Sound Archives in 2004. They vary in length from 10 minutes to an hour with the speakers telling stories of the small towns where they lived and interesting incidents in their lives.
The Canterbury Corpus
This archive has been collected since 1994 by students in the New Zealand English course at the University of Canterbury. The archive is structured according to a speaker quota and constitutes a judgement sample. Approximately equal numbers of men and women are included, equal numbers of younger (age 20-30) and older (age 45-60) speakers and equal numbers of speakers from higher social classes (categorised as professional) and from lower social classes (categorised as non-professional). This structure sets up eight cells in the data base. In order to create an archive of New Zealand English speech, all the speakers were born in New Zealand, and none spent significant periods of time outside the country. No control was kept over the birthplace of the speakers. Most of them come from the Canterbury region, but some come from other parts of the country. Because these recordings were collected by students, the interviewing skills and quality of the recordings vary. The Canterbury Corpus recordings were deliberately collected to be part of an archive of New Zealand English. Each speaker reads the New Zealand English word list (see designed to give examples of all the phonemes of New Zealand English and to provide information about sound changes in progress, such as the NEAR/SQUARE merger (Gordon and Maclagan 2001) Extracts from the word list and examples of the ways in which it has been used are given in section 5.1. Student interviewers then engage their subjects in conversation for half an hour. The aim was to obtain material that is as close to casual speech as possible.
Preparation of the data

Preparation of the recordings
Mobile Unit
In 1989 copies of the original MU recordings were made on audiocassettes for the University of Canterbury. The Mobile Unit used two disc recorders. As a speaker was interviewed, the recording was made on side one of disc A. When this was full, the interview continued on side one of disc B. Disc A was then turned over and the interview was continued on side 2 of disc A and then side 2 of disc B. When the discs were transcribed onto cassette tapes, however, side one of disc A was followed immediately by side two of disc A, then sides one and two of disc B. This meant that the order of the original recordings was completely scrambled. In addition, small items, or the ends of other interviews, were often recorded on the last few minutes of a disc. One speaker or group of speakers, could sometimes be recorded in several different sessions, often on different days. The first step in preparing the recordings was, therefore, the very timeconsuming task of identifying the sections of each interview and re-recording the interviews in their original order. Preservation copies of the cassette tapes were made first onto Digital Audio Tapes (DAT) and later onto audio CDs. To facilitate analysis, DAT tapes were made for some individual speakers. In order to avoid loss of quality, the tapes were transferred to CD in real time, from a Sony TC-WE8055 Cassette Deck to a Fostex Professional CR300 CDR CD recorder. Copies of most of the CDs have also been made in Wav format. These are used for acoustic analysis. A complete copy of the ONZE corpus is now held on CD in the Macmillan Brown Library of the University of Canterbury in a temperature controlled room.
Intermediate Archive and the Canterbury Corpus
The recordings for the Intermediate Archive and the Canterbury Corpus were all made on audio cassettes. The students collecting the data for the CC used tape reccorders owned by the University of Canterbury to ensure that the quality was satisfactory. Preservation copies of both archives were made by transferring them to audio CDs in real time on a Fostex Professional CR300 CDR CD recorder. Wav format CDs have also been made, and are used for acoustic analysis.
Transcription of the recordings
All of the material in the ONZE corpus consists of oral recordings which needed to be transcribed. For reasons of readability and time, it was decided to transcribe them orthographically into conventional spelling rather than to use a phonetic or phonological script. The orthographic transcription required a certain amount of detective work, especially for the Mobile Unit recordings, where names of people and places were not immediately familiar to the transcribers. Historical archives around New Zealand were mined in order to check the spellings of ships and old hotels.
A decision was also made to use conventional spelling in the transcripts rather than to try to indicate dialectal pronunciations. Conventional spelling was adequate to indicate when come and done were used instead of came and did, but no attempt was made to indicate -in for -ing and if someone said me horse it was transcribed my horse.
H-dropping or the hyper-correct addition of an /h/ as in hoven for oven was similarly not indicated in spelling. These decisions were made in order to facilitate reading the transcripts and searching for instances of particular words across different speakers.
The guiding principle in the transcription was that the written version should follow the spoken as faithfully as possible. To this end conventional punctuation was not used, except for a question mark to indicate a question, especially if question syntax was not used (see table 1 below). Features of spoken language such as pauses, overlapping speech, hesitation phenomena, fillers and paralinguistic features such as laughter were carefully included.
At first, individual speakers were not specifically identified in transcripts unless there were several people in the interview. The interviewer was identified by the use of bold and ordinary type was used for the interviewee. Overlapping speech was indicated by italics. More recently, the transcripts have been reworked so that they are suitable for automatic searching. This has required a change in the formatting. All speakers are now identified by initials, though the convention of using bold for the interviewer has been maintained for the sake of readability. Symbols are included so that overlapping speech, unintelligible speech and paralinguistic features such as laughter can be unambiguously retrieved automatically as well as by eye. Table 1 presents the transcription conventions currently used for all archives. A sample transcript is given in table 2. As will be discussed in section 4.2, this format has received further modification, in order to incorporate time-stamping information, which aligns the transcript with the audio file.
Transcription guidelines
• Call the interviewer "A" and the interviewee "B". Type all of the interviewer's utterances in bold; the interviewee's in plain type.
A: how long have you lived here? B: about five years
• Start each major utterance on a new line. This isn't necessary for very small feedback responses like "mmm" or "yeah". Insert these where appropriate between angle brackets, remembering to use bold if the interviewer is providing the feedback, or plain type if the interviewee is.
B: Christchurch is really fun <yeah> and I like living here a lot.
• Break the transcript up into easily readable chunks by inserting blank lines after each pair of utterances, or when the interviewee changes topic in a lengthy turn.
• Use no capital letters except for proper nouns and "I", and use a minimum of conventional punctuation: Use question marks, especially if the grammatical structure does not indicate a question, but the intonation does, as in the second utterance here: • Don't tidy up the speech. Leave in the repetitions, fillers and errors. but this the um the second . operation he had which was is a major one too . he had to wear a . a bucket after . several days because he was licking it a lot and it was getting quite raw -um . and so hopefully he won't do that cos those bucket things are annoying they . for them . they put one on on last time . that looked a bit like an upside down lampshade . have you ever seen one? A: yeah those /big circular column things/ B:
/oh oh right/ and it was quite big and when we brought him home if he didn't . if he wasn't careful . and aimed himself directly through a doorway . it was so big it would hit on the <yeah> on the door frame 
Content of the recordings
Because the MU recordings were all recorded for broadcast, they are in the public domain. Occasionally speakers will say 'You won't use that for broadcast, will you?' usually about a fairly innocuous anecdote they have just told, but most of the time the content covered is relatively matter of fact (lists of items sold in a local store or details about the building of a particular house, descriptions of towns in earlier times) or else good stories about the old days, often about people who were no longer alive. There is nothing in the archive with restricted access because of content. We use the full names of the MU interviewees in publications, partly because the recordings are already in the public domain, and partly to honour these early pioneers whose stories often reveal hardship endured courageously. Much of the IA is also relatively public. Lesley Evans' material and the West Coast tapes were originally collected for broadcast and are similarly in the public domain. Rosemary Goodyear's material was collected for theses that are freely available from university libraries, and while it is not public in quite the same sense as the broadcast material, the interviewees were very aware that they were being interviewed for research. Because the IA recordings were made more recently, we usually do not use interviewees' real names in publications. The West Coast speakers, like the MU speakers, were recorded for broadcast, and so their names can be used in publication. The descendants of the MU speakers were recorded precisely because their forbears are part of the MU archive. They all understood this purpose and consented to have their relationship with the MU speaker identified in publications. The CC raises different issues. The interviewers for the other archives were all 'officials', broadcasters or post-graduate students, usually interviewing relative strangers. The interviewers for the CC, by contrast, were all undergraduate students, who often interviewed people they knew well. Although the interviewees all knew that they were being recorded, and had signed consent forms agreeing that the recordings would be held in the CC archive and made available for research, and even for public broadcast, it is clear that, as the recordings progressed, many of the interviewees completely forgot the purpose of the exchange. The material that is disclosed in the CC recordings is often much more personal than in the other archives. We have accounts of relationship breakups, prostitution, and descriptions of incidents which the speakers might later find very embarrassing. In addition, as far as we know, the interviewees are still alive, and New Zealand is a very small country, where someone will always be able to recognise a voice, no matter how careful we are to preserve anonymity. For this reason, we place embargoes on the public use of any recording where we feel that the interviewee may later be embarrassed and we do not use interviewees' real names in publications.
Information about the speakers
Information about the speakers is held in several data bases. An on-going task is keeping the data bases up to date. We are still working on ways to fully integrate the data bases that contain the background information about the speakers with those that contain the results of analyses. In order to be able to categorise the speakers, information was needed about age, birthplace and social class. This information was more difficult to find for speakers in the MU archive and required a great deal of extra research. The original interviewers for the Mobile Disc Recording Unit recorded some information about the speakers they interviewed. As time went on, they kept more detailed records, so that there is usually adequate information to enable easy identification of the speakers for the later interviews, but the information for some of the early recordings is rather sparse. In order to be able to use the interviews for research purposes, we sought genealogical information about the speakers and their parents. More detailed information about the family histories of the speakers was obtained from the NZ Department of Justice Registry of Births Deaths and Marriages. Information about the towns where the recordings were collected and where the MU speakers were living was obtained from local museums and libraries as well as the relevant historical sources.
One of the unusual features of the MU archive is that the interviewers recorded women as well as men (though there are still more men than women in the archive) and they recorded people from lower social classes. The criterion for selection was a person's ability to tell good stories. The interviewees were mainly manual workers on farms or they worked in shops, and the women worked in the home. Many told stories of pioneer hardship and endurance. Although we do not have full social class information for the speakers, a great deal can be gleaned from what is said on the tapes and from other historical records.
Information about the speakers in the Intermediate Archive was generally acquired at the time the material was recorded, although, for the West Coast speakers obtained from Radio NZ Sound Archives, it has been necessary to adopt the strategy that was used for the Mobile Unit Archive. Rosemary Goodyear kept full records of those she interviewed (including pen and ink portraits which she made of each speaker).
The students collecting the recordings in the Canterbury Corpus were required to get some personal information from their interviewees, including their education, occupation, and the occupations of their parents. As with recordings in the other archives, extra information is often obtained from the recordings themselves. Identifying the social class of speakers in the Intermediate Archive and the Canterbury Corpus is made easier because many of the speakers recorded for the IA and all of the speakers in the CC filled in detailed consent forms which enabled us to assign them to appropriate social groups.
However assigning a social class to speakers in New Zealand immediately raises methodological issues in that New Zealand society does not divide easily into the social classes used in many other English-speaking countries. A social class classification was derived for the Canterbury Corpus that combined information about occupation with information about education level. The score for occupation was arrived at for each speaker using a six-point scale derived from the Elley-Irving codes for census occupations (Elley & Irving, 1985; NZ Ministry of Education, 1990) . The lower the number, the higher the social class rating of the occupation. A six-point scale was devised along similar lines to code the speakers' educational attainments (see Gregersen & Pedersen, 1991 for a similar way of assessing social class). These two scores were added together to give a range from 2 (high) to 12 (low). For the Canterbury Corpus, the professional speaker groups have average scores between 4 and 4.5 whereas the nonprofessional speaker groups have average scores of 8.5 to 9.5, thus indicating that the archive does, indeed, contain speakers representing two very different social groups. While this method for assigning social class is widely used by social scientists in New Zealand, it has a number of shortcomings. The ranking of occupation is made according to level of income but it is well known that some very rich people (such as some farmers) are able to claim very low incomes for taxation purposes. The scale is also out-dated and does not list some occupations popular today (such as counsellors).
Making the data available to researchers
Copyright issues
The Canterbury Corpus is the only archive for which the University of Canterbury holds full copyright. The University of Canterbury also holds copyright for the recordings collected by Sandra Quick and Nicola Woods in the Intermediate Archive. Rosemary Goodyear and Lesley Evans have agreed to allow their recordings to be used for research purposes. The Sound Archives of Radio New Zealand holds the copyright for the MU archive and the West Coast recordings in the IA; the University of Canterbury has permission to use these recordings for research purposes, but not to pass them on to people outside the University. Similarly, we do not pass on to people outside the University material in the IA from Rosemary Goodyear or Lesley Evans. This limits the accessibility of the MU archive and parts of the IA for researchers outside the University of Canterbury. Permission to use the MU material and the Radio New Zealand material in the IA can be obtained from Radio New Zealand Sound Archives (P.O. Box 1531, Christchurch, New Zealand) but it is likely that a fee will be charged. Copies of the MU recordings are also available in the Alexander Turnbull Library in Wellington where they can be accessed under the same copyright conditions as at the University of Canterbury; however the Turnbull Library does not hold transcriptions, and the recordings have not been reorganised so that complete recordings of the same speaker can be found in a single recording (see 3.1.1 above). All of the recordings are available to researchers working at the University of Canterbury.
Towards a digital interactive format for the corpus
Time-alignment of transcripts
Since 2003 we have been working on techniques for interacting more directly with the sound-files, via the orthographic transcript. That is, we wanted to introduce timestamping information into the transcript, so that a researcher could directly access any particular utterance of interest. After an initial exploration of appropriate tools, we settled on Transcriber software (Barras, Geoffrois, Wu & Liberman (2001) : http://www.ldc.upenn.edu/mirror/Transcriber). NXpeds Footpedals (www.nxpeds.com) have been programmed for use with the software, so that transcribing into Transcriber proceeds very similarly to the traditional use of a transcription machine. A screenshot of a MU transcript in this format is shown in figure 1. We are in the process of migrating all of our existing transcripts to this format. This is being done by hand, and takes approximately double-real-time. That is, it takes a researcher approximately two hours to time-align a one hour interview. We currently have approximately 200 hours worth of transcripts in this format. 
Conversion to Praat
Because the format of the Transcriber files is XML it can be relatively easily transformed into other formats. We therefore developed a simple java script which would transform the Transcriber files into TextGrids for use with Praat acoustic analysis software (Boersma and Weenink, http://www.fon.hum.uva.nl/praat/). An example of a Mobile Unit interview displayed in this format is given in figure 2 . This format enables the researcher to search the transcript for relevant utterances, and immediately engage in acoustic analysis. 
Development of a web-browser based transcript server
In 2004 we began to develop software which allows these time-aligned transcripts to be stored on a central database, from where they can be easily viewed, filtered, and searched (Fromont and Hay 2004) . A prototype of this software is already in place, and is proving highly successful, both for research, and for using the corpus in teaching. Part or all of the corresponding recordings can now be played-back or loaded into acoustic analysis software directly from the transcript. Figure 3 shows the web page on which speakers can be filtered and selected. Once the initial speaker selection is made, a regular expression search can be entered (figure 4). This returns a list of all of the utterances from the selected transcripts which match the query. If desired, this list can be exported (together with relevant speaker information) directly to Excel, ready for further analysis (figure 5).
Clicking on an utterance returned by the search produces the full transcript for the speaker involved, positioned with the relevant utterance at the top of the screen. Any part of the transcript can be clicked on, and listened to, although this currently requires access to the correct CD (figure 6). Clicking on the "Praat" icon to the left of any given utterance opens that utterance in Praat acoustic analysis software, so that its acoustic properties can be inspected ( figure 7) .
This system has already radically increased the efficiency with which we can interact with the corpus. It raises exciting new possibilities for research projects that would have previously been extremely time-consuming. 
Future plans
The requirement for access to the correct CD places limitations on the usefulness of the transcript server. However we have recently received funding for a high capacity server, on which all of the audio files can be stored. This will remove the requirement for access to the correct CD -researchers can simply click on the relevant part of the transcriptand will allow access by multiple researchers at once. We will begin the task of uploading the 1000+ hours of audio material onto this server in January 2005. This will bring its own challenges. For example, many of the CDs are broken into Tracks with generic names (Track 1; Track 2; Track 3, etc). Such a naming convention is possible when each speaker is on their own CD, but is clearly not desirable when all are stored on a central server.
We are also currently applying for funding to develop the search mechanisms beyond orthographic searching. As a first step, we plan to use the CELEX lexical database (Baayen et al. 1995) do some automated crude phonological tagging. This would vastly increase the linguistic sophistication of potential searches.
Use of the corpus
Phonetic/phonological analysis
The ONZE project was originally conceived as a project that traced the development of the New Zealand accent. The material consists of oral recordings and all the initial analyses were phonetic/phonological. Three different types of phonetic/phonological analyses have been carried out: auditory perceptual analyses, auditory quantitative analyses and acoustic analyses. Auditory perceptual analysis has been used to obtain an overall impression of a large number of speakers in the MU archive. In an auditory perceptual analysis, detailed phonetic notes are made of the different realisations of various phonemes, and approximate indications are given as to their relative frequency, but token counts are not made. For the MU data, a template was prepared so that information was gathered systematically about the NZE vowels and all the items that were known to be important in the development of NZE (such as precursors to the NEAR/SQUARE merger, or the vocalisation of /l/). Although a template which is filled in manually is 'low tech' compared with the digital search facilities that are now available, it still has a place in providing an overview of the material to be analysed.
In an auditory quantitative analysis, precise counts are made of the occurrence of specific realisations of phonemes of interest. Auditory quantitative analysis is more time consuming than auditory perceptual analysis, so fewer phonemes are usually covered. Auditory quantitative analysis was used with the stratified sample that was created within the MU archive (see section 2.1 above). It enabled statistical comparison of the usage of men and women of different ages and birthplaces. The word lists recorded as part of the Canterbury Corpus, extracts from which are shown in table 3, have also been subjected to auditory quantitative analysis. This analysis has enabled us to trace the development of the growen form of the -own past participles (Maclagan and Gordon, 1998) , to investigate the relationship between conservative pronunciations for the closing diphthongs (MOUTH and PRICE) and innovative pronunciations for the front vowels (KIT, DRESS AND TRAP) (Maclagan, Gordon and Lewis, 1999) and to track the development of features such as affrication in /tr/, /dr/ and /str/ clusters and TH-fronting (Gordon and Maclagan, 2000; Maclagan, 2000) as well as to monitor the NEAR/SQUARE merger (Maclagan and Gordon, 1996) . Auditory quantitative analysis has also been used to track the loss of /hw/ with speakers from the Intermediate Archive (Schreier, Gordon, Hay, and Maclagan, 2003) .
Acoustic analysis uses acoustic analysis programs to analyse phonemes of interest. The acoustic programs we have used are Soundscope 16™, a commercially available program for Macintosh computers (GW Instruments), and two freely available programs, Emu (Cassidy, http://emu.sourceforge.net) and PRAAT (Boersma and Weenink, http://www.fon.hum.uva.nl/praat/). To date, acoustic analysis has been carried out on the vowel systems of five men and five women selected to be typical of the speakers in the MU archive and analysis is underway on the word list data from selected speakers in the CC. (For details of the analyses carried out to date on the MU archive, (see Gordon et al, 2004 and Maclagan and Now that the digital format allows the transcriptions to be displayed as the sounds are played, different phonetic/phonological analyses are possible, It is now relatively straightforward to listen to all examples of a particular word throughout the entire ONZE corpus, from the first speakers of NZE to the most modern and innovative. This will facilitate a much broader perspective on sound change than has so far been possible.
1.
hit hid hint 2.
boot booed boo tune dune (i.e. sand-dune) 3.
bird curt burn 4.
bat bad back bag ban 5.
bet bed beck beg Ben … 15. beer bear here hair ear air 16. spear spare shear share cheer chair … 18. groan grown moan mown throne thrown 19. weather which whether witch when wine while whine … 22. school full wool will pool well … 28. street train tree dream 29. mother father nothing something 30. think thin with toothbrush breathe clothe beneath Table 3 : Extracts from The New Zealand English Word List 
Grammatical analysis
As we listened to the MU recordings, we noticed interesting grammatical features (such as the use of the Scottish for to infinitive or the use of come as a past tense) and plans were made to do grammatical analyses as well as phonological. We soon found that, when all analysis was carried out by listening to the tapes, it took an extremely long time to find sufficient examples of grammatical features to make an analysis feasible and grammatical analysis was reluctantly put aside. Now that all the transcripts in the corpus have been recoded in a format that can be searched electronically, some types of grammatical searches can be carried out by computer, and grammatical analysis is proving to be a rich new area (e.g. Hay and Schreier 2004; Quinn 2004 ). However, note that while the transcription conventions used for the MU recordings (see section 3.2 above) make it easy to search for individual words, they will obscure the use of some non-standard grammatical features. Such features can be identified by listening to the recordings and checking wherever the feature is possible. Now that the web based server is operational, such auditory checking will no longer be impossibly time-consuming.
Other analyses
The corpus contains much material that is of interest to historians. The MU archive, for example contains many stories of the relationships between early European settlers and the Chinese who settled on the outskirts of goldmining towns. It also includes eyewitness accounts (from a child's perspective) of incidents in the New Zealand Wars of the 1860s as well as a wealth of social information about the lives of people in the early NZ settlements. The CC archive contains interviews with people who would often be unlikely to be chosen for oral history research but whose accounts of life in NZ today also provide interesting social material. Some of those interviewed were very pleased to think that their views and reflections on life might be preserved in a research archive. All the archives contain excellent examples of narrative and it has been suggested that this could be used for comparative purposes with other narrative studies. There is also material for possible future research on the European settlers' pronunciation of Maori words and place-names. This could provide interesting insights into attitudes and race relations between the settlers and the indigenous people.
Conclusion
This chapter has chronicled the development of the ONZE project from almost accidental beginnings (Elizabeth Gordon was told about the MU recordings at a conference on oral history in 1986) to its current status as a carefully planned corpus. Over time, the purpose of the archive has changed from a collection of recordings that would allow us to trace the development of the input dialects into a new variety of English, to an archive that contains oral recordings of the entire history of New Zealand English. The use of the corpus has changed from solely phonological analysis of the oldest speakers (in the MU archive) to phonological and grammatical analyses across the whole time development of NZE. Although copyright issues restrict the extent to which much of the material can be accessed outside the University of Canterbury, the entire corpus is available to anyone who is able to come to Canterbury and use it here.
